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As products in industry continue to in-
crease in sophistication, performance require-
ments for people who design, manufacture,
and market those products become more com-
plex. To support today’s complex performance
requirements, many authors in the field of
training and development have stated that
there is a need to reinvent the training profes-
sion. They believe that industrial training pro-
grams must give way to a more complete
performance technology that not only sup-
ports  training, but other variables as well that
affect the improvement of workers, their work,
and their workplace (Bassi, Benson, & Cheney,
1996; Clark & Sugrue, 1990; Lee  &  Zemke,
1995; Robinson  &  Robinson, 1995;
Rosenberg, 1995). This article provides an
overview of performance technology as a com-
plete approach to improving human perfor-
mance and an example in which the technol-
ogy is used.

THE COMPLETE APPROACH
Performance technology (sometimes called

human performance technology) is a rela-
tively new field of study that has evolved over
the past 30 years from research and practice in
the behavioral sciences. Today, it is applied by
many professionals in industry, known as per-
formance technologists. They are concerned
with improving the value of human perfor-
mance in the workplace (International Society
for Performance Improvement [ISPI], 1997;

An Overview of Performance Technology

Mr. Hotek is a doctoral candidate
in the Department of Industrial
Technology at the University of
Northern Iowa. He has been a
practitioner of performance tech-
nology for the past 20 years in
industry and is a member of the Pi
Chapter of Epsilon Pi Tau. Dr. White
is a Professor in the Department of
Industrial Technology at the
University of Northern Iowa. He is
a member of Pi Chapter of Epsilon
Pi Tau.

Mager, 1995; Rosenberg, Coscarelli, &
Hutchison, 1992; Stolovitch  & Keeps, 1992).
Performance technologists focus on improv-
ing the value of human performance through
theoretical frameworks drawn from research
in the disciplines of industry, education, and
psychology to the human aspects of organiza-
tions, processes, and jobs (Carr  &  Totzke,
1995; Rummler  &  Brache, 1995). To help
explain a theoretical framework for perfor-
mance technology, Deterline and Rosenberg
(1992) and Rothwell (1996) used a model
similar to the performance improvement cycle
illustrated in Figure 1 consisting of three phases:
performance analysis, needs assessment, and
support intervention. The three phases serve
as an organizing theme for this paper.

Phase 1:  Performance Analysis
A performance analysis consists of three

steps:  (a) an assessment of what the desired
performance of a population ought to be, (b)
an appraisal of actual performance, and (b) an
analysis of the gap between the desired and
actual performance. A metric chart, such as
that illustrated in Phase 1 of Figure 1, is used
to measure the desired performance, the ac-
tual performance, and the gap between the
two. If management considers the gap signifi-
cant enough to merit an intervention, the
needs of the population and the system in
which they work must be assessed (Rosenberg,
1995; Rossett, 1992).

Figure 1. The performance improvement cycle.
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Phase 2:  Needs Assessment
The needs of a population are related to and

dependent upon their competence and com-
mitment to perform within their current sys-
tem of work (Hersey, Blanchard, & Hambleton,
1988; Rossett, 1992). The grid in Phase 2 of
Figure 1 shows how four areas of need are
related to a scale of low, medium, or high
competence and commitment. For example,
low competence and low commitment show
that the work system needs better operational
definition. The four areas of need (operational
definition, incentive, materials and processes,
and instruction) are but preliminary consider-
ations to be further analyzed. Once an area of
need has been determined, specific data within
that area can be obtained through more de-
tailed questioning of the population. The fol-
lowing are descriptions of what those specific
needs might be.

Operational definition. Those who struggle
with how they are to do their work, why they
need to do it, or who they are doing it for are
suffering from specific needs in the area of
operational definition. Deming (1994) defined
operational definition as “a procedure agreed
upon for translation of concept into measure-
ment of some kind” (p. 105). Specific needs in
the area of operational definition can be dis-
covered by looking for such items as lack (or
misunderstanding) of goals and objectives,
policy and procedures, and job descriptions
and standards (Kirkham, 1992; Mager, 1984a,
1984b).

Incentive. Generally, people need incen-
tive to improve their performance (Hersey et
al., 1988). Specific incentive needs can be
determined by asking questions designed to
uncover a lack of feedback, positive or nega-
tive consequences, and good working rela-
tionships among the population (Deming,
1990; Mager & Pipe, 1984; Stolovitch  &
Keeps, 1992; Yaney, 1997).

Feedback is something that tells people
they either need to improve or they don’t need
to improve. Everyone needs feedback to keep
good performance from deteriorating and bad
performance from perpetuating. Feedback
should be relevant, accurate, easy to under-
stand, and provided on a regular basis (Mager,
1992; Rummler  &  Brache, 1995).

Positive or negative consequences, or both,
can be very powerful tools for changing
people’s performance. People who are posi-
tively reinforced (rewarded) for good perfor-
mance will likely continue to perform well.
On the other hand, people will most likely
discontinue doing something if they are nega-
tively reinforced (punished) for doing it. Nega-
tive reinforcement can, however, have an

unfavorable impact on performance if people
are punished for doing the right thing—such as
when a person is branded as a “whistleblower”
for reporting hazardous conditions or warned
by colleagues to “slow down” or face in-
creased quotas (Deming, 1990; Mager, 1992).

High performers usually have good work-
ing relationships with their fellow workers.
That is, they are not afraid to express their
differences of opinions among their peers and
management. They also tend to be willing to
receive feedback about their strengths and
weaknesses from those same people. People
with good working relationships usually share
a sense of mutual trust and respect (Blanchard,
Carew, &  Parisi-Carew, 1996).

Materials and processes.  Specific needs in
the area of materials and processes can be
determined through measurements and test-
ing of quality, quantity, capability, and ergo-
nomics. Materials can be deficient either in
quality or quantity, or both. Processes may
need better capability, capacity, or ergonomic
soundness (Deming, 1990).

To do any job right, a person’s performance
obviously depends on having the correct qual-
ity and quantity of materials on hand. It is not
uncommon, however, for a person to be under
the stress of a job deadline and wondering if
the materials are going to show up from a
vendor or previous stage of operation (Bhote,
1989; Deming, 1982; Gitlow, Gitlow,
Oppenheim, &  Oppenheim, 1989).

People also need processes within their
workplace (tools, machines, workstations) to
be capable of performing as expected. With
regard to process capability, Deming (1990)
stated that “once a process has been brought
into a state of statistical control, it has a defin-
able capability. It will show sustained satisfac-
tory performance” (p. 339). With regard to
ergonomics, the manufacturing process should
be designed to fit the person, as opposed to
fitting the person to the process. Statistics
show that industry can improve worker perfor-
mance and avoid high costs of cumulative
trauma disorders (muscle and skeletal injuries
and illnesses) by providing sound ergonomic
practices in the workplace (Grandjean, 1990;
Ostrom, 1993; Smith, 1996).

Instruction. Information, knowledge, and
skill acquisition are specific needs in the area
of instruction. Training can improve knowl-
edge and skills. Job aids can provide for infor-
mational needs (Mager  &  Pipe, 1984;
Stolovitch  &  Keeps, 1992).

People with modern training design and
delivery skills usually reside in an
organization’s human resource development
department. People with the latest expertise in
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the subject matter, however, usually reside
within the line functioning departments. When
the two departments work together to couple
effective training design and development with
subject matter expertise, resulting programs
can be very effective (Rummler & Brache,
1995).

If well designed, job aids can be a cost
effective alternative to training. Job aids such
as checklists, setup sheets, work instructions,
and illustrations provide assistance for people
during their work by reminding them of what
they already know but have not memorized
(Mager, 1992; Sugar  &  Schwen, 1995).
However, Deming (1982) stated that manage-
ment should stop its “dependence on unintel-
ligible printed instructions...[and] institute
modern methods of training on the job” (p.
31). Schonberger (1986) noted  that training
“must somehow be streamlined so that it
doesn’t keep progress on hold” (p. 208).

An instructional technology advancement
that could be classified as a modern method of
instruction is the electronic performance sup-
port system (EPSS). An EPSS is a combination
of interactive computer software and hard-
ware technologies linked as a system to di-
rectly support a person’s instructional needs
when, how, and where the support is needed
(Gery, 1991; Raybould, 1995; Reynolds, 1993).
With integrated expert systems software, an
EPSS can be designed to help users solve
problems by providing “expert” instruction in
specific areas quickly and accurately when-
ever and wherever the instruction is needed.
By interacting with an expert system, a user
can be provided with the experience of human
experts, who have had their knowledge input
into the system, without incurring the time and
cost of actually meeting them (Milheim, 1990;
Rasmus, 1989; Wilson & Welsh, 1986).

When specific needs within the four gen-
eral areas of operational definition, incentive,
materials and processes, and instruction have
been assessed, Phase 2 of the performance
improvement cycle is complete. The next
phase, support intervention, fulfills those spe-
cific needs.

Phase 3:  Support Intervention
Support interventions should be managed

like the integration of a new system. Deming
(1994) defined a system as “a network of
interdependent components that work together
to try to accomplish the aim of the system” (p.
50). He stated that the system must be de-
signed so that its components can establish
interrelationships and work together, as op-
posed to competing with each other. The
illustration in Phase 3 of Figure 1 shows that by

obtaining the necessary resources, compo-
nents of a support intervention can be de-
signed, developed, and integrated to cover the
four general areas of need so that they work
together to provide for the specific, and some-
times unique, needs of the population (Mager
& Pipe, 1984; Stolovitch & Keeps, 1992).
Depending on the identified areas of need and
sufficient financial resources, a single support
intervention may be provided to cover one or
more of the areas of need. Once a support
intervention has been provided, it is important
to evaluate its effectiveness by returning to
Phase 1 (performance analysis) to see if the
original gap between the desired performance
and actual performance has been closed.

AN APPLICATION OF PERFORMANCE
TECHNOLOGY

As part of its corporate strategy, a company
that designs, manufactures, and markets com-
plex commercial electronic products has de-
veloped a sophisticated expert system to help
its sales representatives (product sellers) im-
prove the sales forecasting process. By loading
the expert system software into personal laptop
computers operated by sales representatives,
the expert system enables the sales represen-
tatives to forecast, in much detail and with
great accuracy, the complex features and op-
tions desired by the company’s customers.
One purpose of the expert system is to reduce
the cycle time of the company’s sales forecast-
ing process—a measure of time from when a
sales representative becomes aware of a pro-
spective sale to when the manufacturing orga-
nization is informed of that prospective sale.
The advantage of a quick forecast cycle time is
that it allows manufacturing to respond much
quicker with a requirements plan for materials.

The company’s performance problem. Since
the development of the expert system, how-
ever, the company’s manufacturing organiza-
tion is still receiving too few sales forecasts.
The company suspects that the sales represen-
tatives are not using the expert system. To
simply train them on how to use it may not be
the only, or best, solution to this problem.
There may be other issues involved. By apply-
ing a performance technology approach, un-
derlying issues can be discovered that lead to
a more complete solution.

Phase 1:  Performance Analysis
The first step in the company’s performance

analysis is to identify a sales forecasting goal,
that is, the amount sales representatives should
be forecasting. The second step is to identify
the amount that sales representatives are actu-
ally forecasting. The third step is to analyze the
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gap between the forecasting goal and the
actual forecasts (see Figure 2). Since the gap is
considered by management to be significant
enough to merit an intervention, the company
begins Phase 2 of the improvement cycle.

Phase 2:  Needs Assessment
By applying the sales representatives’ per-

ceptions of their level of competence and
commitment of using the expert system to a
grid such as illustrated in Figure 3, their needs
are generalized into four areas:  operational
definition, incentive, materials and processes,
and instruction. Findings in one or more of
these areas need to be addressed. By focusing

on one area at a time, a more in-depth analysis
of specific needs within that area is conducted.

Specifics of operational definition. Sales
representatives lack a clear vision of the
company’s strategic business plan and how
their use of the expert system plays into that
strategic plan. They don’t understand the con-
cept of a “reduction in forecast cycle time”
and how it can significantly affect
manufacturing’s ability to deliver orders on
time. There is no official policy describing
who is responsible for forecasting sales orders
to manufacturing.

Specifics of incentives. There are no conse-
quences (positive or negative) for sales repre-

Figure 2. The company's performance analysis.

Phase 2: Needs Assessment

No positive
consequences for
forecasting

Inadequate laptop PCs
No negative
consequences
for not Flawed software
forecasting

Feeling of
extra burden

Strategic plan
Distance training

Forecast cycle

Commitment

C
om

pe
te

nc
e

Figure 3. The sales representatives' needs are assessed.
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sentatives concerning their use of the expert
system for sales forecasting. Management
needs a better way to measure and evaluate
the sales forecasting process. Sales representa-
tives are measured and evaluated on how
many products they sell, not on how much
they forecast. They feel that time spent fore-
casting sales would be better spent selling
their product. Before the expert system was in
place, sales representatives had come to rely
on the working relationships with field admin-
istrators to do sales forecasting tasks. By ac-
cepting the expert system, they feel as if they
are accepting, in addition to their usual jobs,
the extra burden of performing tasks belong-
ing to the field administrator.

Specifics of materials and processes. Sales
representatives work from “virtual” offices
scattered throughout the United States. The
expert system software is routinely updated to
reflect new products and prices. To receive
these updates, sales representatives need to
“dial in” over telephone modem lines and
download the software from the corporate
office to their laptop PCs. Some laptops cannot
efficiently and effectively perform these down-
loads because they are deficient in terms of
microprocessor power and clock speed, ran-
dom access memory, and modem speed. There
are also flaws in the expert system software
itself.

Specifics of instruction. Some sales repre-

sentatives know how to use the expert system.
Some of them do not. For those who do not,
training is essential and provided as quickly as
possible. Since sales representatives are physi-
cally stationed throughout the United States, a
distance training method is most appropriate.

Specific needs in all four general areas of
operational definition, incentive, materials and
processes, and instruction are assessed for the
sales representatives, completing Phase 2 of
the improvement cycle. Phase 3 is to provide
an intervention to support those specific needs.

Phase 3:  Support Intervention
As illustrated in Figure 4, an intervention to

support the performance of the sales represen-
tatives is designed, developed, and integrated
to cover their four general areas of need. The
following are four components of the support
intervention that work together like compo-
nents of a system to fulfill the specific needs of
the sales representative in each general area of
need.

Component 1: Operational definition. The
sales director documents a policy statement
that describes the sales department's strategic
plan and how sales forecasting is vital to the
company's manufacturing plan. Sales manag-
ers hold regular meetings to communicate
how and why sales representatives are to use
the expert system to forecast sales orders. All
members of the sales department collaborate

Figure 4. An intervention to support the performance.
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to establish goals and objectives for measuring and
evaluating their sales forecasting performance.

Component 2:  Incentive. Sales managers
consider the achievement of sales forecasting
goals during routine performance appraisals.
During the appraisals, sales representatives
receive regular feedback on how well they are
achieving their sales forecasting goals and are
rewarded accordingly.

Component 3:  Materials and processes. All
sales representatives are issued new upgraded
laptop PCs with enough power and clock
speed, memory, and modem speed to solve
problems associated with inefficient and inef-
fective downloading of the product and pric-
ing software updates. A new flawless version
of the expert system software is developed and
tested. The information systems department
includes the laptop PCs and software in its
regular upgrade and maintenance program.

Component 4:  Instruction. Since the expert
system contains proprietary information, a
distance training method is developed inter-
nally. A sales representative who is proficient
in the use of the expert system and a company
specialist in computer-aided instruction work
together to produce an interactive CD-ROM

that is distributed to all sales representatives.
Sales representatives receive training inde-
pendently by installing the CD-ROM in their
laptop PCs.

Return to Phase 1:  Performance Analysis
Upon completion of the four components

of the support intervention, the company re-
turns to Phase1 (performance analysis). A re-
view of its established performance metric
(Figure 5) shows that the original gap between
the goal and the actual sales forecasts has now
been closed.

In today’s sophisticated world of industry,
human performance issues are becoming in-
creasingly complex. Rather than solely pro-
viding training programs, managers who are
concerned with improving the value of human
performance should apply a performance tech-
nology approach such as described in this
paper. Through a theoretical framework such
as the performance improvement cycle, man-
agers can take a more complete approach to
analyzing workers, their work, and their work-
place, discover what underlying issues may
exist, and ultimately provide solutions that
encourage peak performance.

Figure 5. Upon completion of the four components.
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